To determine if a mailed patient education brochure (addressing demonstrated reasons for vaccination refusal) would result in a higher rate of influenza vaccination than a mailed postcard reminder without educational content.
I
nfluenza vaccination reduces mortality from influenza and is recommended for all Americans aged 65 years or older. [1] [2] [3] [4] [5] [6] However, only 65% of elderly whites and 50% of elderly African Americans reported influenza vaccination in 1997. 7 Both simple and educational patient reminders have been found to increase influenza vaccination rates. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] However, the mailed reminders studied varied widely in design, content, and effectiveness, making it difficult to determine if educational information adds any benefit to a simple reminder. The only published studies comparing a simple reminder with an educational patient reminder were completed almost 20 years ago when only 10% to 20% of eligible individuals were vaccinated and public educational efforts had only just begun. 16, 17 Furthermore, sociodemographic characteristics of the study populations were not provided, raising questions about their generalizability to minority populations. Because educational information increases the cost of the mailing and could obscure the primary message of the reminder, comparative, empiric information is needed.
In this article, we report the results of a randomized controlled trial assessing the effect of educational content on vaccination rates in an urban, predominantly AfricanAmerican population.
METHODS

Study Population and Subject Selection
In October 1996, a random sample of 5,000 of the 8,596 community-dwelling West Philadelphia residents aged 65 years or older who received care at a University of Pennsylvania primary care site between September 1, 1995, and September 1, 1996, were mailed a simple postcard as an influenza vaccine reminder by the University of Pennsylvania Health System. To compare how an alternative mailing would influence vaccination rates, we simultaneously mailed an educational brochure to 390 of the 3,596 eligible individuals who were not mailed a postcard reminder. Following vaccination season, we compared the vaccination rate of a random sample of 350 individuals who received the postcard reminder and 390 individuals who received the educational brochure (Fig. 1) . Budgetary constraints necessitated the inclusion of 350 (rather than 390) individuals from the postcard reminder arm. This sample size was adequate to provide 80% power to detect an absolute difference of 10% between groups with a type I error of 0.05, assuming a survey response rate of 70% and a 50% vaccination rate in the postcard reminder group. Assuming that vaccination reduces influenza-related JGIM mortality by 50%, a 10% increase in vaccination could result in an overall reduction in influenza mortality of 5%, thus preventing approximately 1,000 deaths each year. The study protocol was approved by the Human Subjects Committee of the University of Pennsylvania Institutional Review Board.
Interventions
Patient Education Brochure. We evaluated 11 educational brochures from organizations in the Philadelphia area to see if they were comprehensible at a 12th-grade reading level, focused on established reasons for vaccination refusal identified in prior studies, and included information about Medicare coverage and local access to vaccination. Because no brochure met all criteria, we developed a new 2-page educational brochure (Appendix A).
Postcard Reminder. The postcard reminder informed recipients that influenza is a leading cause of sickness, hospitalization, and death in people over 65 years of age and that it was time for influenza vaccination.
Instrument Development and Data Collection
A telephone questionnaire measured receipt of vaccination between October 1996 and April 1997, intention to get vaccinated the following year, health beliefs about influenza and influenza vaccination, sociodemographic characteristics, and prior vaccination history. After pilot testing, trained interviewers made at least four attempts to reach each study subject between March and October 1997.
Statistical Analysis
Statistical analysis was based on intention to treat. All tests of statistical significance were two-tailed. Baseline comparability of the two respondent groups was assessed using 2 
RESULTS
Seventy percent (202) of the individuals in the postcard reminder arm and 71% (229) of the individuals in the educational brochure arm completed the telephone interview (Fig. 1) . The study population had a mean age of 77 years (range, 65 to 104 years), a mean of 12 years of education (range, 4 to 23 years), and was 75% female and 76% African American. Eighty-one percent of study subjects had a previous influenza vaccination, 23% had previously refused the influenza vaccine, and 25% reported prior side effects from vaccination. These characteristics did not differ between groups ( p values Ͼ .07).
Subjects receiving the educational brochure were significantly more likely to report receiving influenza vaccination during the following 1996-97 vaccination season (66.4% vs 56.9%, p ϭ .04) and more likely to intend to be vaccinated in the coming year (66.5% vs 57.1%, p ϭ .05). No differences were found between groups in beliefs about influenza or influenza vaccination, including belief in the severity of influenza, personal susceptibility to influenza, the benefits of the influenza vaccination, and the risks of the influenza vaccination (all p values Ͼ .1).
The effect of the educational brochure appeared to be greatest among individuals who had not had a previous vaccination or had previously refused vaccination (Table  1) . These trends were suggestive but not statistically significant. 
DISCUSSION
The present trial suggests that patient information targeting common reasons for refusing influenza vaccination is more effective in convincing individuals to get vaccinated than a reminder alone. Although the absolute increase in vaccination rate was less than 10%, the public health benefit could be substantial. Influenza vaccination decreases influenza-related mortality by up to 60%. 3 Assuming that 90% of deaths occur in individuals aged 65 years and older and 50% of individuals will be vaccinated with a reminder alone, increasing the vaccination rate by 10% would have saved more than 1,500 lives in the 1996-97 influenza season alone. 1 Furthermore, these results were found in an inner-city, low-income population (a group often believed to be the most difficult to reach with preventive care); the benefit of educational mailings in more traditionally receptive populations may be even greater. 18 These results are consistent with the only previously published randomized trials comparing an educational mailer with a simple reminder. 16, 17 In the late 1970s, adding educational content to a reminder increased vaccination rates by 15% to 25%. In an urban, predominantly African-American, low-income population, the increase is currently only 9.5% but is still present. Together, these studies provide strong evidence that educational information mailed to patients can change health behavior and, thus, improve health outcomes.
Our study has several limitations. Because insurance claims data substantially underestimate vaccination rates, we measured receipt of influenza vaccination by selfreport. 19 Although some respondents may have misclassified their vaccination status, this misclassification is unlikely to be related to the intervention, thus actually making it more difficult to have a found effect of the brochure. 20 Survey respondents may have differed from nonrespondents. Although it is possible that nonrespondents were less likely to have been vaccinated, response rates did not differ by intervention and are unlikely to bias the results of our study.
As the U.S. population ages, the threat from influenza grows. Action must be taken to prevent unnecessary deaths. Adding educational content to influenza reminders is a simple and effective intervention that may save hundreds of lives each year. 
